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Carbon  steel  castings,   0.23 per cent.

carbon
forging, 230

heat treatment, 216 e.s., 230
heterogeneity, 221
microstructure, 222, 233
physical   properties,    216    e.s.,

230

thermal hysteresis, 263
0.33 per cent.'carbon
annealed, 205
forging, 231

heat treatment, 210, 230
ingot structure/ 172, 205
macrostructure, 205
mierostructure, 205, 233
physical properties, 211, 230
0.47 per cent, carbon
emulsified inclusions, 227
heat treatment, 225
ingotism, 227
microstructure, 226
physical properties, 225
impure 0.49 per cent, carbon
heat treatment, 267
ingotism, 270
microstructure, 268
physical properties, 267
prolonged anneals, 272
Carbon steel forgings
0.08 per cent, carbon
heat treatment, 306
microstructure, 307
physical properties, 306
0.30 per cent, carbon

transversely weak, 338, 344
0.47 per cent, carbon
heat treatment, 351
impact test, 352
transverse properties, 351
Case hardening, 2, 28
Casting practice, influence on heat treat-
ment, 107

relation to heterogeneity, 106
Castings, best compositions, 193 e.s.
carbon steel,  152,  172,   196, 205,

225

cold worked, 263
compared to forgings, 230, 231
high strength, 243
homogeneity  heat  treatment,   145

e.s.
massive, 225

Castings, nickel steel, 168, 241, 243, 263
nickel-chromium steel, 301
substituted for forgings, 243
suppression of ferrite, 171
Cementation.   See Case hardening.
Cementite, coexisting with primary fer-
rite, 92

solubility in alpha iron, 62, 78, 89
Checks.   See Cracks.
Chromium steel forgings

0.50 per cent. Cr, 0.50 per cent. C
heat treatment, 347
microstructure, 349
transverse properties, 347
woody structure, 348
Cleavage planes, appearance in micro-
sections, 309

Coefficient of equivalence, 48
Cold work, castings, 263

causes grain growth, 290
grain growth ensuing, 126
gun shield, 293
Complex alloys, solidification, 37 e.s.

transformation, 93 e.s.
Complex carbides, 5
Complex constituent, 37
Composition, at nuclei, 23
changes in solid steel, 1
fictitious, 22

in ternary crystallite, 34
of austenite, 71 e.s.
of ferrite, 62, 78, 89
of residual austenite, 83
relation to diffusion, 27
variant, 22

variation within crystals, 19, 22
variations, 120

Cooling velocity.   Bee also Quenching,
affects solidification, 4, 23, 35
affects transformation temperature,

100

Cooling velocities, slow cooling and fer-
rite aggregation, 201
through transformation, 241
variable in same piece, 143^
Corrosion, 140
Cracks, hardening, 317

in forging, 148
Crank hanger, manufacture, 332

stresses, 332
Crystalline individual, definition, 10

variable composition, 19
Crystalline slip.   See Slip.